Characterization of the extrinsic apoptotic pathway in the basal chordate amphioxus.
The death receptor (DR)-mediated apoptosis pathway is thought to be unique to vertebrates. However, the presence of DR-encoding genes in the sea urchin and the basal chordate amphioxus prompted us to reconsider, especially given that amphioxus contains 14 DR proteins and hundreds of death domain (DD)-containing adaptor proteins. To understand how the extrinsic apoptotic pathway was originally established and what the differences in signaling are between invertebrates and vertebrates, we performed functional studies of several genes that encode DDs in the amphioxus Branchiostoma belcheri tsingtauense (Bbt). First, we observed that the increased abundance of Bbt Fas-associated death domain 1 (BbtFADD1) in HeLa cells resulted in the formation of death effector filamentous structures in the cytoplasm and the activation of the nuclear factor κB pathway, whereas BbtFADD2 protein was restricted to the nucleus, although its death effector domain induced apoptosis when in the cytoplasm. We further demonstrated that formation of a FADD-caspase-8 complex recruited amphioxus DR1 (BbtDR1), which bound to the adaptor proteins CRADD or TRAF6 (tumor necrosis factor receptor-associated factor 6) to convey distinct signals, ranging from apoptosis to gene activation. Thus, our study not only reveals the evolutionary origin of the extrinsic apoptotic pathway in a basal chordate but also adds to our understanding of the similarities and differences between invertebrate and vertebrate FADD signaling.